Genetics and epidemiology: asthma and infection.
This review will consider how recent epidemiological studies have helped reveal the role of respiratory infection in asthma inception early in life. We will also review the importance of respiratory infections and exacerbations of asthma and will discuss genetic factors controlling host immune responses to respiratory infection and the influence these may exert on asthma pathogenesis. Birth cohort studies have demonstrated bidirectional relationships between early life severe respiratory infections and asthma development; however, whether there is a clear causal role for severe respiratory infection early in life leading directly to asthma development remains unknown. The role of rhinovirus infection in asthma exacerbations has been investigated experimentally, with asthmatic patients exhibiting greater clinical illness severity, which was related to increased virus load and lower airways inflammation. Polymorphisms in genes involved in innate, antiviral and Th1 and Th2 immune responses have been linked to asthma as well as to early life severe respiratory infections, suggesting that host factors are likely to play an important role in their association. Early in life, such genetic factors contribute to the risk of severe lower respiratory tract viral infection as well as later development of wheezing illness and asthma. Respiratory viruses are also the most frequent cause of asthma exacerbations at all ages.